LECHEVALIER and LECHEVALIER (1) suggested that aerobic actinomycetes could be separated into broad groups at the generic level on the basis of morphology and cell wall composition. For such grouping, the composition of cell wall diaminopimeric acid isomers (A2pm) and whole-cell sugars have become widely accepted as taxonomic markers (2, 3) .
Here we offer an improved method, used in the analytical systems (4, 5) of A2pm and whole-cell sugars, for a more simple, rapid and accurate grouping of a large number of aerobic actinomycetes by wall chemotype.
Eleven reference cultures obtained from the Institute for Fermentation, Osaka (IFO) and KCC Culture Collection of Actinomycetes (Kaken Chemical Company, Ltd.) were studied ( Table 1 ). All cultures were grown on yeast extract-malt extract agar (ISP No. 2) and on asparagine curdlan gel (AC gel) which contained asparagine, 0.5 g; curdlan (Wako Pure Chemical Ind., Ltd.), 110 g; K2HPO4, 0.5 g; MgSO,~, 0.2 g; FeSO4, 0.01 g; and distilled water, 1,000 ml; pH adjusted to 7.2 and autoclaved at 121° for 15 min. The colony of each culture was harvested at a moderate growth phase as determined by gross appearance, and used as whole cells.
For an A2pm analysis one or two colonies were placed in a hard test tube (12>< 70 mm, Maruemu Co., Ltd.) with 0.1 ml of 6 N HC1. The test tube was stoppered with a, silicon gum (Silico stopper OC, Shin-etsu Polymer Co., Ltd.) and heated by autoclaving 15 min at 121° (6). After cooling, 1 sl of the hydrolysate was placed directly on a thin cellulose sheet (Microcrystalline cellulose f, Tokyo Kasei Co., Ltd.). One µl of 0.01 M DL-A2pm (Sigma Chem. Co.), which contained both tha LL-and meso-A2pm, was spotted on the same sheet as a standard. Ascending chromatography was performed on the solvent system methanol-distilled water-6 N HC1-pyridine (80: 26: 4:10, v/v) (4) for 3 hr. After the sheet was 319 dried, it was sprayed with Ninhydrin Spray reagent (Tokyo Kasei Co., Ltd.) and heated at 100° for 2 min to reveal the spots. The results, except for those of Kineosporia aurantiaca KCC A-0230, nicely matched the reference information (Table 1) . Both LL-and meso-A2pm occurred in the hydrolysates of both solid cultures of K. aurantiaca KCC A-0230 (Fig. 1) , but it was reported that the type strain of the genus Kineosporia has only LL-A2pm (7). To verify these results, K. aurantiaca KCC A-0230 was further analyzed for A2pm by the method of BECKER et al. (5). It was found that the Kineosporia's Table 1 . Reference cultures and their chemical characteristics. hydrolysate contained both LL-and meso-A2pm, so the results were the same as those obtained by the method. The present method of an A2pm analysis is very simple, because an autoclave can be used to hydrolyze many cultures at the same time, and, moreover, there is no need eliminate special impurities and to remove HCl from the hydrolysates.
In the whole-cell sugar analysis, one or two colonies of each culture were placed in a hard test tube, as in the preparation of samples for A2pm analysis, and 0.1 ml of 0.25 N HCl was added. The test tube was stoppered, and heated for 15 min at 121 After it had cooled, 2 ,ul of each of the culture hydrolysates was spotted on a thin cellulose sheet (Microcrystalline cellulose f) together with 1,ul of the standard solution, which contained galactose, glucose, mannose, arabinose, xylose, and ribose each at 1 % concentration. Ascending thin-layer chromatography was performed with a solvent system of n-butanol-distilled waterpyridine-toluene (10: 6: 6:1, v/v) (4) for 3 hr. After the sheet was dried in a draft, spots were visualized by spraying with acid aniline phthalate (8) (8) could not be judged. On this point, LECHEVALIER and LECHEVALIER (8) suggested that the utilization of cultures grown on agar media was undesirable in whole-cell analysis. However, the hydrolysates of cultures grown p=pinkish; b=brown; AC=AC gel hydrolysate; S=standard.
1, Streptomyces griseus; 2, Kineosporia aurantiaca; 3, Amorphosporangium auranticolor; 4, Actinoplanes philippinensis; 5, Dactylosporangium salmoneum; 6, Actinomadura madurae; 7, Microtetraspora fusca; 8, Actinosynnema mirum; 9, Streptoalloteichus hindustanus;10, Nocardia asteroides; 11, Pseudonocardia fastidiosa. on AC gel did not contain any products that might be confused with diagnostically important sugars in the chemotaxonomy of aerobic actinomycetes. Consequently, solid cultures on AC gel have a great advantage in the analysis of sugar pattern. In the thin-layer chromatography of the hydrolysates of 11 species grown on AC gel (Fig. 2) , there were no problems in identifying the diagnostic sugars (galactose, arabinose, xylose). Even through madurose (3-0-methyl-D-galactose), a diagnostically important sugar, migrated the same distance as xylose, it could be distinguished by its yellow-brown color. It is known that curdlan is composed entirely of (1-*3)-linked j3-D-glucose and forms a resilient firm gel when heated in suspension (10) . This is the first report of curdlan gel utilization for actinomycete cultivation.
As mentioned above, our method does not need the liquid culture, which requires pH adjustment of the broth during proliferation and cell filtration for harvesting. Moreover, evaporation of cell hydrolysates is not necessary. All of this makes the cell analysis simple and rapid and it is reliable.
The wall-chemotypic grouping of an actinomycete based on whole-cell A2pm and sugars may be achieved within 4 hr. Therefore, the present method can be easily used to analyze a large number of aerobic actinomycetes, so it is well adapted to the needs of individual laboratories for clinical and ecological studies.
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